Abstract. In this note we consider the boundedness of Libera transform Λ z 0 on Hardy, Bergman and a-Bloch spaces of analytic functions on the unit polydisk.
Introduction and preliminaries
Let U 1 = U be the unit disk in the complex plane C, dm(z) = This operator is one of the most natural averaging operators on H(U n ). For n = 1 and z 0 = 0 it is called the Libera transform, which is studied in geometrical function theory. The Libera transform on the unit disk was investigated, for example, in [2, 5, 7, 8, 10 -12, 14] (mostly as formal adjoint of the Cesàro operator). The Cesàro operator and its generalizations on the unit disk and the unit polydisk has been studied extensively by many mathematicians in the past decade. One of the major interests in this operator is its behavior on function spaces (see, for example, [1 -5, 7, 10 -14] 
The weighted Bergman space
A p α (U n ) (α 1 , . . . , α n > −1, p > 0) is the space of all analytic functions f on U n for which f A p α (U n ) = U n |f (z)| p n j=1 (1 − |z j | 2 ) α j dm(z j ) 1 p = 1 π n [0,1) n [0,2π] n |f (r · e iθ )| p dθ n j=1 (1 − r 2 j ) α j r j dr j 1 p < ∞. The a-Bloch space B a = B a (U n ) is the space of all analytic functions f on U n such that b a (f ) = max j=1,...,n sup z∈U n (1 − |z j | 2 ) a ∂f ∂z j (z) < ∞.
It is clear that B
a is a normed space, modulo constant functions, and
Main and auxiliary results
In this paper we prove the following three results.
Theorem 1. The generalized Libera operator is bounded on H
p (U n ) if p > 1.
Theorem 2. The generalized Libera operator is bounded on
In the case n = 1, Theorems 1 -3 were proved in [10, 14, 5] , respectively. In order to prove in Section 3 the main results we need in the present section several auxiliary results which are incorporated in the following lemmas.
Proof. By [15: Theorem XVII 5.16], for almost all θ 1 ∈ (0, 2π) and all
, as z 1 tends non-tangentially to e iθ 1 . Hence 
Repeating the above arguments and using [15: Theorem XVII 5.24], we obtain the result
S. Stević for some constant C > 0 independent of f .
where the constant c p > 0 depends only of p (see [6: p. 36]). Without loss of generality we may assume n = 2. If
, then the function f is analytic in each variable separately on the unit disk. Hence, for each fixed ζ 2 ∈ U and every ζ 1 ∈ r 1 U (0 < r 1 < 1), by (5) we have
Similarly, for each fixed r 1 e iθ 1 ∈ U and every ζ 2 ∈ r 2 U (0 < r 2 < 1), we have
Combining (6) and (7) and since
, we obtain the result
be written in the form
where 
. By (4) we have
for each z ∈ U n and t j ∈ (0, 1]. Hence from the hypothesis it follows that the integral in (8) is finite for each z ∈ U n and that it defines an analytic function on
for some constant C > 0.
as desired Remark 1. Let z 0 j ∈ ∂U and let λ j be complex numbers such that
n). It is well known that the functions
and
. From this and Lemma 4 we obtain that in this case
Repeating this procedure we obtain the result
